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Description

Background

[0001] The spine is subject to various pathologies that
compromise its load bearing and support capabilities.
Such pathologies of the spine include, for example, de-
generative diseases, the effects of tumors and, of course,
fractures and dislocations attributable to physical trauma.
In the treatment of diseases, malformations or injuries
affecting spinal motion segments (which include two or
more adjacent vertebrae and the disc tissue or disc space
therebetween), and especially those affecting disc tis-
sue, it has long been known to remove some or all of a
degenerated, ruptured or otherwise failing disc. It is also
known that artificial discs, fusion implants, or other inter-
body devices can be placed into the disc space after disc
material removal. External stabilization of spinal seg-
ments by other external stabilization devices have been
helpful in the stabilization and fixation of a spinal motion
segment, in correcting abnormal curvatures and align-
ments of the spinal column, and for treatment of other
conditions.
[0002] While external rod systems have been em-
ployed along the vertebrae, the geometric and dimen-
sional features of these rod systems and patient anatomy
constrain the surgeon during surgery and prevent optimal
placement and attachment along the spinal column. For
example, elongated, one-piece rods can be difficult to
maneuver into position along the spinal column, and also
provide the surgeon with only limited options in sizing
and selection of the rod system to be placed during sur-
gery.
[0003] The document FR1051847 (Carrieri) describes
a splint for a broken bone comprising a first sole and a
second sole. Each sole has a threaded male connector
offset from the sole such that the longitudinal axis of the
male connector is offset from a longitudinal axis of the
sole. A sleeve having internally threaded ends attaches
the two soles by engaging each of the male connectors.
[0004] US Patent 6,328,741 (Richelsoph) describes a
transverse connector that includes a pair of transverse
connector bodies and connector inserts for connecting a
rod to each of the transverse connector bodies. A locking
and fixing mechanism draws the transverse connector
inserts into seat portions of the transverse connector bod-
ies while simultaneously locking the transverse connec-
tor inserts in the insert seat portions and compressing a
rod seat surface of the inserts to lock a rod within the rod
seats. An
[0005] interconnecting mechanism interconnects the
pair of transverse connector bodies along an axis defined
by the length of the transverse connector bodies.

Summary

[0006] The present invention is defined in claim 1. Em-
bodiments are shown for a spinal construct system hav-

ing a first spinal fixation element attachable to a second
spinal fixation element in end-to-end fashion with a cou-
pling mechanism that axially and torsionally constrains
the first and second rods to one another. In one embod-
iment, the spinal construct system includes a spinal fix-
ation plate attachable to fixture element in end-to-end
fashion with a coupling mechanism that axially and tor-
sionally constrains the first and second elements to one
another. In one form, the end-to-end attachment arrange-
ment is aligned along a common axis of the elements. In
another form, the axes of the elements are offset laterally
relative to one another.

Brief Description of the Drawings

[0007]

Fig. 1 is an exploded perspective view of a portion
of one embodiment spinal construct system;
Fig. 2 is a perspective view of the spinal construct
system of Fig. 1 assembled;
Fig. 3 is an exploded elevational view of the spinal
construct system of Fig. 1;
Fig. 4 is a view of a first rod rotated 180 degrees
about its longitudinal axis from its Fig. 3 orientation;
Fig. 5 is a section view of the spinal construct system
of Fig. 1 assembled with the engaging member re-
moved from the coupling mechanism;
Fig. 6 is an exploded elevation view in partial section
of another embodiment spinal construct system;
Fig. 7 is an exploded elevation view in partial section
of another embodiment spinal construct system;
Fig. 8 is an exploded elevation view of another em-
bodiment spinal construct system with two embodi-
ments of a coupling mechanism for coupling the rods
to one another;
Fig. 9 is an exploded perspective view of a portion
of another spinal construct system;
Fig. 10 is an assembled perspective view of the spi-
nal construct system of Fig. 9;
Fig. 11 is an exploded perspective view of a portion
of another spinal construct system;
Fig. 12 is an assembled perspective view of the spi-
nal construct system of Fig. 11;
Fig. 13 is an exploded perspective view of a portion
of another spinal construct system;
Fig. 14 is an assembled perspective view of the spi-
nal construct system of Fig. 13;
Fig. 15 is an exploded perspective view of a portion
of another spinal construct system;
Fig. 16 is an assembled perspective view of the spi-
nal construct system of Fig. 15;
Fig. 17 is an exploded perspective view of a portion
of another spinal construct system;
Fig. 18 is an assembled perspective view of the spi-
nal construct system of Fig. 17;
Fig. 19 is an exploded perspective view of one em-
bodiment of a spinal construct system;
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Fig. 20 is an exploded perspective view of one em-
bodiment of a spinal construct system;
Fig. 21 is an exploded perspective view of one em-
bodiment of a spinal construct system;
Fig. 22 is an exploded perspective view of one em-
bodiment of a spinal construct system; and
Fig. 23 is an exploded perspective view of one em-
bodiment of a spinal construct system.
Fig.24 is an exploded perspective view of one em-
bodiment of a spinal construct system.

Detailed Description

[0008] Embodiments are shown for a spinal construct
system having a first spinal fixation element attachable
to a second spinal fixation element in end-to-end fashion
with a coupling mechanism that axially and torsionally
constrains the first and second elements to one another.
[0009] In Fig. 1 there is shown a spinal construct sys-
tem 10 including a first rod 12 and a second rod 30. First
rod 12 and second rod 30 are releasably coupled to one
another in end-to-end fashion with a coupling mechanism
28. Coupling mechanism 28 includes a coupling body on
one of the first and second rods 12, 30 and a coupling
member on the other of the first and second rods 12, 30.
The coupling mechanism 28 is configured to secure rods
12, 30 to one another in end-to-end fashion. This mini-
mizes the footprint or intrusiveness of the coupling mech-
anism into the tissue surrounding the rod system, and
maximizes the length of the rod portion of each rod avail-
able for positioning and/or attachment along the spinal
column.
[0010] First rod 12 includes a first rod portion 14 and
coupling member 16 at a first end of first rod portion 14.
Rod portion 14 extends from coupling member 16 to an
opposite second end 17 (Fig. 5.) Second rod 30 includes
coupling body 34 at a first end thereof. Rod portion 32
extends from coupling body 34 to an opposite second
end 35 (Fig. 5.) One or both of the second ends 17, 35
of rod portions 14, 32 may include a coupling member,
a coupling body, or simply provide a terminal end shaped
like the corresponding rod portion 14, 32 as shown. In
the embodiments illustrated herein, although only one
coupling mechanism is shown, one or more of the first
and second rods can be adapted for engagement with
another rod at each end thereof so that three or more
rods may comprise the rod system. The rod portions can
be secured to vertebrae of the spinal column system with
any one or combination of hooks, screws, bolts, multi-
axial screws, staples, cables or wires, sutures, clamps,
and/or other attachment devices and systems, with or
without interbody fusion devices or implants between ver-
tebrae.
[0011] The first rod portion can be provided with a char-
acteristic that differs from a characteristic of the second
rod portion. The coupling mechanism allows rods of dif-
fering characteristics and rods having the same charac-
teristics to be secured to one another in end-to-end fash-

ion to provide a rod system that is adapted for the anat-
omy, surgical condition, or surgical procedure. In one em-
bodiment, the characteristic includes a cross-sectional
dimension of the rod portions. Other embodiments con-
template selection criteria for selection and assembly of
the rod portion to include any one or combination of char-
acteristics, including length, contouring, flexibility, sur-
face features, shape, section modulus, elasticity, mate-
rials and material properties, and coatings, for example.
For example, in one embodiment a first rod provides a
rigid support between a first set of anchors, while the
second rod is flexible to provide dynamic stabilization
between a second set of anchors. The second rod can
be in the form of a tether, cable wire, spring, bumper, or
other motion permitting construct.
[0012] As shown in Figs. 1-2 and 5, rod portion 14 ex-
tends along longitudinal axis 11 and includes a first cross-
sectional dimension 22 between opposite sides thereof
transverse to longitudinal axis 11. Similarly, rod portion
32 extends along longitudinal axis 11 and includes a sec-
ond cross-sectional dimension 40 between opposite
sides thereof, transverse to longitudinal axis 11. In the
illustrated embodiment, cross-sectional dimension 22
corresponds to a diameter of a cylindrical rod portion 14
that is smaller than a diameter corresponding to cross-
sectional dimension 40 of a cylindrical rod portion 32. In
one specific application, the diameter of first rod portion
14 is sized to extend along a first portion of the spine,
such as the cervical region, and the diameter of second
rod portion 32 is sized to extend along a second portion
of the spine, such as the thoracic region. Other systems
contemplate multiple rod portions coupled to one another
in end-to-end fashion with characteristics adapted for po-
sitioning along any one or combination of the sacral, lum-
bar, thoracic and cervical regions of the spinal column.
[0013] Coupling member 16 includes a threaded outer
surface extending from rod portion 14 to an end member
20 lacking threads. Coupling member 16 further includes
a contact portion 18 along at least one side thereof, as
also shown in Fig. 3. Contact portion 18 can be formed
by a cutout providing a flat surface extending along cou-
pling member 16. Contact portion 18 can also include a
concave surface, a convex surface, a receptacle, or other
suitable configuration for contacting an engaging mem-
ber. As shown in Fig. 5, the thread pattern of coupling
member 16 extends completely therearound between
the opposite sides of contact portion 18. Other embodi-
ments contemplate that multiple contact portions are pro-
vided along coupling member 16 to provide multiple en-
gagement locations for engaging member 42, as dis-
cussed further below.
[0014] Coupling body 34 can be enlarged relative to
rod portion 32 to provide a flange or hub to which coupling
member 16 can be releasably engaged. In the illustrated
embodiment, coupling body 34 is a cubic block, although
other shapes are also contemplated, such as rectangu-
lar, cylindrical and non-uniform shapes. Coupling body
34 includes a first bore 36 formed internally therein that
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extends along and opens along longitudinal axis 11 at
an end of coupling body 34. Coupling body 34 further
includes a second bore 38 extending therein transversely
to first bore 36. As further shown in Fig. 5, second bore
38 can be internally threaded for receipt of an engage-
ment member. Second bore 38 can also be orthogonal
to first bore 36, although other orientations are also con-
templated.
[0015] As shown in Figs. 2 and 5, rods 12, 30 can be
assembled in end-to-end fashion and aligned along lon-
gitudinal axis 11 with coupling member 16 received in
bore 36 and axially constrained by threaded engagement
with coupling body 34. End member 20 facilitates posi-
tioning and alignment of coupling member 16 in bore 36,
preventing or reducing the possibility of cross-threading
coupling member 16 with coupling body 34.
[0016] The axial load between rods 12, 30 is carried
by the engagement between coupling member 16 and
coupling body 34, which are also aligned along the axis
11 of rod system 10 when engaged. Accordingly, torsion-
al loading of the components of rod system 10 is mini-
mized since the rods 12, 30 are connected to one another
in end-to-end fashion along axis 11. Furthermore, the
footprint of coupling mechanism 28 both transversely to
rods 12, 30 and along rods 12, 30 is minimized, making
the procedure for positioning rod system 10 less invasive,
providing additional rod length for contouring and attach-
ment of fasteners for engagement with the spinal column,
and minimizing the number of components employed in
securing the rods 12, 30 to one another.
[0017] Engaging member 42 is positionable in second
bore 38 and engageable to coupling member 16 to pre-
vent rod 12 from disengaging from rod 30. In one em-
bodiment, contact portion 18 of coupling member 16 is
oriented toward second bore 38, and engaging member
42 is an externally threaded set screw 44 engageable in
second bore 38.
[0018] A tool engaging recess 46 is provided for en-
gagement with a tool, such as a hex driver, to allow the
set screw 44 to be driven into second bore 38. Set screw
44 is driven into second bore 38 so that end 48 is in
contact with contact portion 18, preventing coupling
member 16 from rotating in body 34 and resisting tor-
sional loading between rods 12,30.
[0019] With contact surface 18 aligned with bore 38,
the rod portions 14, 32 are oriented in a predetermined
alignment with one another determined by the location
of contact surface 18 and bore 38 relative to the respec-
tive rod portions 14, 32. For example, if one or both of
rod portions 14, 32 are provided with non-circular cross-
sections, through-holes, or other characteristic along
their respective lengths, the characteristics can be ori-
ented relative to contact surface 18 and/or bore 38 so
that when contact surface 18 is engaged by engaging
member 42, the characteristic of rod portion 14 is posi-
tioned in a desired alignment relative rod portion 32. In
this manner, the rod portions 14, 32 can be secured with
these characteristics in a predetermined alignment rela-

tive to one another, and maintained in this alignment by
the engagement of engaging member 42 with contact
surface 18.
[0020] Other embodiments contemplate other ar-
rangements for coupling mechanism 28. For example,
engaging member 42 can be a pin that is received in a
hole or recess in coupling member 16. Coupling body 34
can be a nut rotatably captured on the end of rod portion
32. Coupling mechanism 28 can include a bayonet lock-
ing type device, or a spring-biased ball plunger in cou-
pling member 16 that is received in a detent in coupling
body 34.
[0021] In Fig. 6, there is shown another embodiment
rod system 110 extending along a longitudinal axis 111
and including a first rod 112 having rod portion 114 and
coupling member 116. A second rod 130 includes rod
portion 132 and a coupling body 134 with an axial bore
136. First and second rod portions 114, 132 can be pro-
vided with differing characteristics and axially con-
strained to one another in end-to-end fashion. Body 134
does not include a second bore for an engaging member,
and coupling member 116 can be provided completely
threaded therearound. To torsionally constrain coupling
member 116 in coupling body 134, coupling member 116
can be provided with locking threads to prevent first and
second rods 112, 130 from rotating relative to one an-
other. In another embodiment, a simple threaded en-
gagement is provided to axially constrain rods 112, 130
to one another, and relative rotation of rods 112, 130 is
resisted by the engagement of rods 112, 130 to the spinal
column.
[0022] In Fig. 7, there is shown another embodiment
rod system 210 including a first rod 212 and a second
rod 230 extending along a longitudinal axis 211. First rod
212 includes a first rod portion 214 and second rod 230
includes a second rod portion 232. First and second rod
portions 214, 232 can be provided with differing charac-
teristics and attached to one another in end-to-end fash-
ion with a coupling mechanism 228. First rod 212 includes
a coupling member 216 at an end of rod portion 214.
Coupling member 216 is externally tapered toward the
first end 220 of rod 212, and forms a lip 218 extending
about rod portion 214. Coupling body 234 includes an
axial bore that is tapered from a first end 238 of second
rod 230 toward rod portion 232. Engaging member 216
is press fit into bore 236 so that the tapered outer surface
is received in the flared bore to frictionally engage and
axially and torsionally constrain first rod 212 to second
rod 230 in end-to-end fashion. It is further contemplated
that an engaging member can be provided extending be-
tween coupling body 234 and coupling member 216 to
provide additional fixation in addition to the friction fit be-
tween coupling body 234 and coupling member 216.
[0023] In Fig. 8, there is shown another embodiment
rod system 310 including a first rod 312 and a second
rod 330 extending along longitudinal axis 311. First rod
312 includes a first rod portion 314 and second rod 330
includes a second rod portion 332. First rod 312 includes
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a coupling member at an end of rod portion 314 in the
form of a flange or hub 316 extending around first rod
portion 314. Flange 316 forms a lip 318 extending about
rod portion 314. Second rod 330 includes a coupling body
at an end thereof that is also in the form of a flange or
hub 334. Flange 334 extends around and forms a lip 336
about second rod portion 332. Flanges 316, 334 are po-
sitionable in abutting engagement with one another in
end-to-end fashion, so that rods 312, 330 having differing
characteristics can be secured to one another to provide
rod system 310. Coupling mechanism 328 includes a fas-
tener 340 extendable through aligned bores 320, 338
extending parallel to axis 311 through the flanges 316,
334. A nut 342 is engageable with fastener 340 to axially
constrain rods 312, 330 together in end-to-end fashion.
It is contemplated that a number of fasteners can be po-
sitioned about the flanges to provide additional axial con-
straint and also torsional constraint to rods 312, 330. Al-
though fastener 340 has been shown as a bolt with a nut,
other fasteners are also contemplated, including rivets,
screws, and bolts threadingly engaged to the flange
bores, for example. Another embodiment coupling mech-
anism 428 is shown in Fig. 8 that includes a clamping
member 430 and an engaging member 432. Clamping
member 430 includes arms 434, 436 at opposite ends
thereof that extend along adjacent ones of the flanges
316, 334. Fastener 432 extends parallel to axis 311 and
is engageable to a bore 438 in arm 434. Fastener 432 is
positionable in contact with flange 316 to bias arm 436
into contact with flange 334.
[0024] Flanges 316, 334 are drawn toward one another
to position the flanges in end-to-end contact and axially
constrain rods 312, 330 relative to one another. It is con-
templated that a number of clamping members can be
provided about flanges 316, 334 to provide a secure
clamping arrangement to prevent rods 312, 330 from piv-
oting or splaying relative to one another. It is further con-
templated that clamping member 430 can be sized to
extend along a portion of the perimeter of flanges 316,
334, and a number of fasteners 432 are provided to clamp
first and second rods 312, 330 to one another.
[0025] In Figs. 9-10 there is shown a spinal rod system
510 including a first rod 512 and a second rod 530. First
rod 512 and second rod 530 are releasably coupled to
one another in end-to-end fashion with a coupling mech-
anism 528. Coupling mechanism 528 includes a coupling
body 534 releasably engageable to each of the first and
second rods 512, 530. The coupling mechanism 528 is
configured to secure rods 512, 530 to one another in end-
to-end fashion while minimizing the footprint or intrusive-
ness of the coupling mechanism into the tissue surround-
ing the rod system and maximizing the length of the rod
portion of each rod available for positioning and/or at-
tachment along the spinal column.
[0026] First rod 512 includes a first rod portion 514 and
coupling member 516 at a first end of first rod portion
514. Rod portion 514 extends from coupling member 516
to an opposite second end (not shown.) Second rod 530

includes coupling member 552 at a first end thereof. Rod
portion 532 extends from coupling member 516 to an
opposite second end (not shown.) One or both of the
second ends of rod portions 514, 532 may include a cou-
pling member, a coupling body, or simply provide a ter-
minal end shaped like the corresponding rod portion 514,
532 as shown.
[0027] First rod portion 514 can be provided with a
characteristic that differs from a characteristic of second
rod portion 532. The coupling mechanism 528 allows
rods of differing characteristics to be secured to one an-
other in end-to-end fashion to provide a rod system that
is adapted for the anatomy, surgical condition, or surgical
procedure. In one embodiment, the characteristic in-
cludes a cross-sectional dimension of the rod portions
514, 532, Other embodiments contemplate selection cri-
teria for selection and assembly of the rod portion to in-
clude any one or combination of characteristics, including
length, contouring, flexibility, surface features, shape,
section modulus, elasticity, materials and material prop-
erties, and coatings, for example.
[0028] As shown in Figs. 9-10, rod portion 514 extends
along longitudinal axis 513 and includes a first cross-
sectional dimension 522 between opposite sides thereof
transverse to longitudinal axis 513. Similarly, rod portion
532 extends along longitudinal axis 531 and includes a
second cross-sectional dimension 540 between opposite
sides thereof transverse to longitudinal axis 531. In the
illustrated embodiment, cross-sectional dimension 522
corresponds to a diameter of a cylindrical rod portion 514
that is smaller than a diameter corresponding to cross-
sectional dimension 540 of a cylindrical rod portion 532.
In one specific application, the diameter of first rod portion
514 is sized to extend along a first portion of the spine,
such as the cervical region, and the diameter of second
rod portion 532 is sized to extend along a second portion
of the spine, such as the thoracic region. Other systems
contemplate multiple rod portions coupled to one another
in end-to-end fashion with characteristics adapted for po-
sitioning along any one or combination of the sacral, lum-
bar, thoracic and cervical regions of the spinal column.
[0029] Coupling member 516 includes a threaded out-
er surface extending from rod portion 514 to an end mem-
ber 520 lacking threads. Coupling member 516 further
includes a contact portion 518 along at least one side
thereof. Contact portion 518 can be formed by a cutout
providing a flat surface extending along coupling member
516. Contact portion 518 can also include a concave sur-
face, a convex surface, a receptacle, or other suitable
configuration for contacting an engaging member. The
thread pattern of coupling member 516 can extend com-
pletely therearound between the opposite sides of con-
tact portion 518. Other embodiments contemplate that
multiple contact portions are provided along coupling
member 516 to provide multiple engagement locations
for engaging member 542, as discussed further below.
[0030] Rod 530 similarly includes a coupling member
552 including a threaded outer surface extending from
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rod portion 532 to an end member 550 lacking threads.
Coupling member 552 further includes a contact portion
554 along at least one side thereof. Contact portion 554
can be formed by a cutout providing a flat surface ex-
tending along coupling member 552. Contact portion 554
can also include a concave surface, a convex surface, a
receptacle, or other suitable configuration for contacting
an engaging member. The thread pattern of coupling
member 552 can extend completely therearound be-
tween the opposite sides of contact portion 554. Other
embodiments contemplate that multiple contact portions
are provided along coupling member 552 to provide mul-
tiple engagement locations for engaging member 543,
as discussed further below.
[0031] Coupling body 534 can be enlarged relative to
rod portions 514, 532 to provide an axial first bore 536
that threadingly receives the respective coupling mem-
bers 516, 552. In the illustrated embodiment, coupling
body 534 is a cubic block, although other shapes are also
contemplated, such as rectangular, cylindrical and non-
uniform shapes. First bore 536 extends along and opens
along longitudinal axes 513, 531 when aligned with the
respective rods 512, 530 at opposite ends of coupling
body 534. Coupling body 534 further includes a first trans-
axial bore 538 and an adjacent second trans-axial bore
539 extending therein transversely to longitudinal axes
513, 531 and in communication with first bore 536. Bores
538, 539 can be internally threaded for receipt of respec-
tive ones of the engagement members 542, 543. Bores
538, 539 can be orthogonal to first bore 536, although
other orientations are also contemplated.
[0032] Rods 512, 530 can be assembled in end-to-end
fashion and aligned along longitudinal axes 513, 531 with
coupling member 516 received in one end of bore 536
and coupling member 552 received in the opposite end
of bore 536. Coupling members 516, 552 are axially con-
strained by threaded engagement with coupling body
534. End members 520, 550 facilitate positioning and
alignment of coupling members 516, 552 in bore 536,
preventing or reducing the possibility of cross-threading
coupling members 516, 552 with coupling body 534. The
axial load between rods 512, 530 is carried by the en-
gagement between coupling members 516, 552 and cou-
pling body 534, which are also aligned along the axes
513, 531 when engaged. Accordingly, torsional loading
of the components of rod system 510 is minimized since
the rods 512, 530 are connected to one another in end-
to-end fashion with axes 513, 531 aligned via coupling
mechanism 528.
[0033] Furthermore, the footprint of coupling mecha-
nism 528 both transversely to rods 512, 530 and along
rods 512, 530 is minimized, making the procedure for
positioning rod system 510 less invasive, providing ad-
ditional rod length for contouring and attachment of fas-
teners for engagement with the spinal column, and min-
imizing the number of components employed in securing
the rods 512, 530 to one another. Engaging members
542, 543 are positionable in first trans-axial bore 538 and

second trans-axial bore 539 and engageable to respec-
tive ones of the coupling members 516, 552 to prevent
rods 512, 530 from disengaging from coupling body 534.
In one embodiment, contact portion 518 of coupling
member 516 is oriented toward first trans-axial bore 538,
and engaging member 542 is an externally threaded set
screw engageable in first trans-axial bore 538. Engaging
member 542 is driven into first trans-axial bore 538 so
that it is in contact with contact portion 518, preventing
coupling member 516 from rotating in coupling body 534
and resisting torsional loading of rod 512. Similarly, con-
tact portion 554 of coupling member 552 is oriented to-
ward second bore 539, and engaging member 543 is an
externally threaded set screw engageable in second
trans-axial bore 539.
[0034] Engaging member 542 is driven into bore 539
so that it is in contact with contact portion 554, preventing
coupling member 552 from rotating in coupling body 534
and resisting torsional loading of rod 530.
[0035] With contact surface 518 aligned with bore 538,
the rod portion 514 is oriented in a predetermined align-
ment determined by the location of contact surface 518
and bore 538 relative to the respective rod portion 514.
Similarly, with contact surface 554 aligned with bore 539,
the rod portion 532 is oriented in a predetermined align-
ment determined by the location of contact surface 554
and bore 539 relative to the respective rod portion 532.
[0036] For example, if one or both of rod portions 514,
532 are provided with non-circular cross-sections,
through-holes, or other characteristic along their respec-
tive lengths, the characteristics can be oriented relative
to contact surface 518, 554 and/or bores 538, 539 so that
engagement by the respective engaging members 542,
543 provides a desired alignment. The rod portions 514,
532 can be secured with these characteristics in a pre-
determined alignment relative to one another, and main-
tained in this alignment by the engagement of engaging
members 542, 543 with contact surfaces 518, 554. Re-
ferring to Figs. 11 and 12, there is shown another em-
bodiment a spinal rod system 560 including a first rod
562 and a second rod 580. First rod 562 and second rod
580 are releasably coupled to one another in end-to-end
fashion with a coupling mechanism 578.
[0037] Coupling mechanism 578 includes a coupling
body 594 releasably engageable to each of the first and
second rods 562, 580. The coupling mechanism 578 is
configured to secure rods 562, 530 to one another in end-
to-end fashion with their longitudinal axes 563, 581 lat-
erally offset from one another. This allows the relative
positioning of rods 562, 580 to be offset as may be de-
sirable to accommodate the spinal anatomy while mini-
mizing the footprint or intrusiveness of the coupling
mechanism into the tissue surrounding the rod system,
and maximizing the length of the rod portion of each rod
available for positioning and/or attachment along the spi-
nal column.
[0038] Like rods 512, 530 discussed above, first rod
562 includes a first rod portion 564 and coupling member
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566 at a first end of first rod portion 564. Rod portion 564
extends from coupling member 566 to an opposite sec-
ond end (not shown.) Second rod 580 includes coupling
member 602 at a first end thereof. Rod portion 582 ex-
tends from coupling member 602 to an opposite second
end (not shown.) Rod portions 564, 582 can be provided
with characteristics that differ from one another.
[0039] As shown in Figs. 11-12, rod portion 564 ex-
tends along longitudinal axis 563 and includes a first
cross-sectional dimension 572 between opposite sides
thereof transverse to longitudinal axis 563. Similarly, rod
portion 582 extends along longitudinal axis 581 and in-
cludes a second cross-sectional dimension 590 between
opposite sides thereof transverse to longitudinal axis
581. In the illustrated embodiment, cross-sectional di-
mension 572 corresponds to a diameter of a cylindrical
rod portion 564 that is smaller than a diameter corre-
sponding to cross-sectional dimension 590 of a cylindri-
cal rod portion 582. In still other embodiments, the diam-
eters of the rod portions 582, 564 are the same.
[0040] Coupling member 566 includes a threaded out-
er surface extending from rod portion 564 to an end mem-
ber 570 lacking threads. Coupling member 566 further
includes a contact portion 568 along at least one side
thereof. Contact portion 568 can be formed by a cutout
providing a flat surface extending along coupling member
566. Contact portion 568 can also include a concave sur-
face, a convex surface, a receptacle, or other suitable
configuration for contacting an engaging member. The
thread pattern of coupling member 566 can extend com-
pletely therearound between the opposite sides of con-
tact portion 568. Other embodiments contemplate that
multiple contact portions are provided along coupling
member 566 to provide multiple engagement locations
for engaging member 592, as discussed further below.
[0041] Rod 580 similarly includes a coupling member
602 including a threaded outer surface extending from
rod portion 582 to an end member 600 lacking threads.
Coupling member 602 further includes a contact portion
604 along at least one side thereof. Contact portion 604
can be formed by a cutout providing a flat surface ex-
tending along coupling member 602. Contact portion 604
can also include a concave surface, a convex surface, a
receptacle, or other suitable configuration for contacting
an engaging member. The thread pattern of coupling
member 602 can extend completely therearound be-
tween the opposite sides of contact portion 604. Other
embodiments contemplate that multiple contact portions
are provided along coupling member 602 to provide mul-
tiple engagement locations for engaging member 593,
as discussed further below.
[0042] Coupling body 594 can be enlarged relative to
rod portions 564, 582 to provide an axial first bore 596
that threadingly receives coupling member 566, and an
axial second bore 597 offset laterally from and extending
parallel to first bore 596 to threadingly receive coupling
member 602. In the illustrated embodiment, coupling
body 594 is a rectangular block, although other shapes

are also contemplated, such as cubic, cylindrical and
non-uniform shapes.
[0043] First bore 596 extends along and opens on lon-
gitudinal axis 563 when aligned with rod 562, and second
bore 597 extends along and opens on longitudinal axis
581 when aligned with rod 580. Coupling body 594 further
includes a first trans-axial bore 598 and an adjacent sec-
ond trans-axial bore 599 extending therein transversely
to respective ones of the longitudinal axes 563, 581 and
in communication with respective ones of the bores 596,
597. Bores 598, 599 can be internally threaded for receipt
of respective ones of the engagement members 592,
593. Bores 598, 599 can be orthogonal to the respective
bores 596, 597, although other orientations are also con-
templated.
[0044] Rods 562, 580 can be assembled in end-to-end
fashion with coupling member 566 received in first bore
596 and coupling member 602 received in second bore
597. Coupling members 566, 602 are axially constrained
by threaded engagement with coupling body 594. End
members 570, 600 facilitate positioning and alignment
of coupling members 566, 602 in bores 596, 597, pre-
venting or reducing the possibility of cross-threading cou-
pling members 566, 602 with coupling body 594. The
axial load between rods 562, 580 is carried by the en-
gagement between coupling members 566, 602 and cou-
pling body 594.
[0045] The axial restraint provided by the threaded en-
gagement of rods 562, 580 to coupling body 594 allows
the length of coupling body 594 along axes 563, 581 to
be minimized, thus minimizing its intrusion into the adja-
cent anatomy and maximizing the rod length available
for attachment of connection elements. The lateral offset
provided by coupling mechanism 578 allows application
of rods 562, 580 in anatomical locations where alignment
of axes 563, 581 would not be optimal. Engaging mem-
bers 592, 593 are positionable in first trans-axial bore
598 and second trans-axial bore 599, respectively, and
engageable to respective ones of the coupling members
566, 602 to contact the aligned contact portions 568, 604
to prevent rods 562, 580 from disengaging from coupling
body 594.
[0046] Figs. 13-14 shown another embodiment con-
nection assembly 610 similar to the embodiment shown
in Figs. 1-2, except for rods 612, 630 having the same
cross-sectional dimension 622 transversely to longitudi-
nal axes 613, 631. Rods 612, 630 are coupled to one
another in end-to-end fashion with longitudinal axis 613,
631 aligned with one another. Rod 612 includes a rod
portion 614, a coupling member 616 having external
threads, a contact portion 618 along coupling member
616, and an end member 620. Rod 630 includes a rod
portion 632 providing a coupling mechanism 628 having
a coupling body 634 integrally formed with rod portion
632. Coupling body 634 includes an axial bore to thread-
ingly receive coupling member 616. Engaging member
642 is threadingly received in trans-axial bore 638 to en-
gage rod 612 at contact surface 618 and prevent it from
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rotating in coupling body 634.
[0047] Figs. 15-16 shown another embodiment rod
connection assembly 660 similar to the embodiment
shown in Figs. 9-10, except for rods 662, 680 having the
same cross-sectional dimension 672 transversely to lon-
gitudinal axes 663, 681. Rods 662, 680 are coupled to
one another in end-to-end fashion with longitudinal axis
663, 681 aligned with one another. Rod 662 includes a
rod portion 664, a coupling member 667 having external
threads, a contact portion 668 along coupling member
667, and an end member 670.
[0048] Similarly, rod 680 includes a rod portion 682, a
coupling member 702 having external threads, a contact
portion 704 along coupling member 702, and an end
member 700. A coupling mechanism 678 includes cou-
pling body 684 with an axial passage 686 to threadingly
engage coupling members 667, 702 in end-to-end fash-
ion with axis 663, 681 aligned with one another. Engaging
members 692, 693 are threadingly received in respective
ones of trans-axial bores 688, 689 to engage the respec-
tive coupling members 667, 702 and prevent rotation of
rods 662, 680 in coupling body 684.
[0049] Figs. 17-18 shown another embodiment rod
connection assembly 710 similar to the embodiment
shown in Figs. 11-12, except for rods 712, 730 having
the same cross-sectional dimension 722 transversely to
longitudinal axes 713, 731. Rods 712, 730 are coupled
to one another in end-to-end fashion with longitudinal
axis 713, 731 laterally offset from one another. Rod 712
includes a rod portion 714, a coupling member 716 hav-
ing external threads, a contact portion 718 along coupling
member 716, and an end member 720. Similarly, rod 730
includes a rod portion 732, a coupling member 752 hav-
ing external threads, a contact portion 754 along coupling
member 752, and an end member 750. A coupling mech-
anism 728 includes coupling body 734 with axial passag-
es 736, 737 to threadingly engage coupling members
716, 752 in end-to-end fashion with axes 713, 731 offset
laterally relative to one another. Engaging members 742,
743 are threadingly received in respective ones of trans-
axial bores 738, 739 to engage the respective coupling
members 716, 752 at contact surfaces 718, 754 and pre-
vent rotation of rods 712, 730 in coupling body 734.
[0050] Figure 19 illustrates another embodiment of the
spinal construct system having a spinal fixation plate 760
coupled to a fixture element 762 in end-to-end fashion.
The spinal fixation plate 760 may include at least one
bore 768 sized to accept a bone anchoring component
764. A male coupling member 776 extends outward from
an edge of the plate 760. The male coupling member 776
comprises an externally threaded surface 778 and a non-
threaded contact surface 780 along at least one side
thereof. As described above, the contact surface may be
substantially flattened.
[0051] The fixture element 762 includes a female cou-
pling body 782 having a first bore 784 that receives the
male coupling member 776. The first bore 784 may be
internally threaded to engage the externally threaded sur-

face 778 of the male coupling member 776. This connec-
tion resists axial displacement of the spinal fixation plate
760 relative to the fixture element 762. The female cou-
pling body 782 further has a second bore 786 extending
through the coupling body 782 transverse to the first bore
784 and in communication with the first bore 784. An
engagment member 788 is disposed in the second bore
786 and engages the contact surface 780 so as to resist
relative rotation between the spinal fixation plate 760 and
the fixture element 762. The second bore 786 may be
internally threaded and the engagement member 788
may be externally threaded for threaded engagement in
the second bore.
[0052] The spinal fixation plate 760 and the fixture el-
ement 762 illustrated in the embodiment of Figure 19 are
axially aligned about a common longitudinal axis. In an-
other embodiment, the two elements may be laterally off-
set about a common longitudinal axis, similar to the em-
bodiments illustrated in Figures 17 and 18. Figures 20A
and 20B illustrate embodiments having a longitudinal ax-
is of the plate 760 offset from an axis of the fixture element
762.
[0053] The embodiments of Fig. 19, 20A, and 20B each
include the female coupling body 782 associated with
the fixture element 762. In other embodiments, the fe-
male coupling body 782 may be associated with the spi-
nal fixation plate 760. Fig. 21-23 illustrate embodiments
having a coupling body 816 that couples spinal fixation
plate 790 to fixture element 792. The spinal fixation plate
790 has a first male coupling member 794 extending from
an edge thereof. The first male coupling member 794
comprises a first externally threaded surface 796 and a
first non-threaded contact surface 798 along at least one
side thereof. The spinal fixation plate 790 may, as ap-
propriate, include one or more bone anchoring compo-
nents 800 or transverse bore(s) 802 for accepting bone
anchoring components 800.
[0054] The fixture element 792 may have a second
male coupling member 804 extending from a first end
thereof. The second male coupling member 804 com-
prises a second externally threaded surface 806 and a
second non-threaded contact surface 808 along at least
one side thereof. Embodiments of the fixture element 792
comprise a second spinal fixation plate 810 (Fig. 21), an
aligned elongated rod 814 (Fig. 22), or an offset elongat-
ed rod (Fig. 23).
[0055] A female coupling body 816 couples the spinal
fixation plate 790 to the fixture element 792 in end-to-
end fashion so as to resist axial displacement of said
spinal fixation plate 790 relative to the fixture element
792. The female coupling body 816 has a first bore 818
that receives the first male coupling member 794. The
female coupling body 816 has a second bore 820 ex-
tending transverse to the first bore 818 and in communi-
cation with the first bore 818. The second bore 820 may
be internally threaded and the engagement member 822
may be externally threaded for threaded engagement in
the second bore 820. An engagement member 822 con-
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tacts the first contact surface 798 so as to resist relative
rotation between the spinal fixation plate 790 and the
fixture element 792.
[0056] A third bore 824 is also included in the female
coupling body 816 to receive the second male coupling
member 804. The female coupling body 816 may advan-
tageously also include a fourth bore 826 transverse to
the third bore 824 and in communication with the third
bore 824. A second engagement member 822 is dis-
posed in the fourth bore 826 to contact the second contact
surface 808 so as to resist relative rotation between the
fixture element 792 and the spinal fixation plate 790. The
third bore 824 may be parallel, aligned, or offset to the
first bore 818 so that the spinal fixation plate 790 and the
fixture element 792 may be axially aligned about a com-
mon longitudinal axis or laterally offset about a common
longitudinal axis, as is desired.
[0057] In the embodiments illustrated in Figures 19-24,
the male members comprise exterior threaded surfaces
that engage with corresponding threaded surfaces of the
female member. In another embodiment, the members
are not threadingly engaged. The members may be main-
tained in position by locking elements such as the en-
gagement members, adhesives, or other sources.
[0058] In one embodiment, the coupling body 816 in-
cludes male members that extend outward from the body
and engage with corresponding female members in the
elements. In an alternative embodiment, the spinal fixa-
tion plate may comprise a spinal fixation block 772 as
illustrated in Figure 24. Such a spinal fixation block 772
may include a transverse bore 768 for accepting a bone
anchoring component 764.
[0059] The present invention may be carried out in oth-
er specific ways than those herein set forth without de-
parting from the scope and essential characteristics of
the invention. The present embodiments are, therefore,
to be considered in all respects as illustrative and not
restrictive, and all changes coming within the meaning
and equivalency range of the appended claims are in-
tended to be embraced therein.

Claims

1. A spinal construct system comprising:

a spinal fixation plate (760);
a fixture element (762) coupled to said spinal
fixation plate (760) in end to end fashion;
a male coupling member (776) associated with
one of said spinal fixation plate (760) and said
fixture element (762); said male coupling mem-
ber (776) comprising an externally threaded sur-
face (778)
a female coupling body (782) associated with
the other of said spinal fixation plate (760) and
said fixture element(762); said female coupling
body (782) comprising a first bore (784) receiv-

ing said male coupling member (776) and
threadingly engaging said externally threaded
surface (778) of said male coupling member
(776) so as to resist axial displacement of said
spinal fixation plate (760) to said fixture element
(762); and
characterised in that the male coupling mem-
ber (776) further comprises a non-threaded con-
tact surface (780) along at least one side thereof
and said female coupling body (782) further
comprises a second bore (786) extending
through said coupling body (782) transverse to
said first bore (784) and in communication with
said first bore (784); and the system further com-
prises an engaging member (788) disposed in
said second bore (786) and engaging said con-
tact surface (780) so as to resist relative rotation
between said spinal fixation plate (760) and said
fixture element (762).

2. The system of Claim 1 wherein said spinal fixation
plate (760) includes said male coupling member
(776).

3. The system of Claim 1 wherein said spinal fixation
plate (760) includes transverse bores (768).

4. The system of Claim 1 wherein said fixture element
(762) is a second spinal fixation plate (790, 792).

5. The system of Claim 1 wherein said fixture element
(762) is a spinal fixation block (772).

6. The system of Claim 1 wherein said contact surface
(780) is substantially flattened.

7. The system of Claim 1 wherein said spinal fixation
plate (760) and said fixture element (762) are axially
aligned about a common longitudinal axis.

8. The system of Claim 1 wherein said spinal fixation
plate (760) and said fixture element (762) are later-
ally offset about a common longitudinal axis.

Patentansprüche

1. Wirbelsäulenkonstruktsystem, Folgendes umfas-
send:

eine Wirbelsäulenfixierungsplatte (760);
ein Befestigungselement (762), das mit der Wir-
belsäulenfixierungsplatte (760) nahtlos verbun-
den ist;
Einsteckkupplungselement (776), das einer der
Wirbelsäulenfixierungsplatten (760) und dem
Befestigungselement (762) zugeordnet ist, wo-
bei das Einsteckkupplungselement (776) eine

15 16 



EP 1 898 819 B1

10

5

10

15

20

25

30

35

40

45

50

55

Außengewindeoberfläche (778) umfasst
Aufnahmekupplungskörper (782), der der ande-
ren der Wirbelsäulenfixierungsplatten (760) und
dem Befestigungselement (762) zugeordnet ist,
wobei der Aufnahmekupplungskörper (782) ei-
ne erste Bohrung (784) zum Empfangen des
Einsteckkupplungselementes (776) und zur In-
eingriffnahme der Außengewindeoberfläche
(778) des Einsteckkupplungselementes (776)
über ein Gewinde umfasst, um axialer Verschie-
bung der Wirbelsäulenfixierungsplatte (760) zu
dem Befestigungselement (762) zu widerste-
hen; und
dadurch gekennzeichnet, dass das Einsteck-
kupplungselement (776) ferner eine Kontakto-
berfläche ohne Gewinde (780) entlang zumin-
dest einer Seite desselben umfasst und der Auf-
nahmekupplungskörper (782) ferner eine zwei-
te Bohrung (786) umfasst, die sich durch den
Kupplungskörper (782) diagonal zu der ersten
Bohrung (784) erstreckt und in Kommunikation
mit der ersten Bohrung (784) steht; und das Sys-
tem ferner ein Eingriffselement (788) umfasst,
das in der zweiten Bohrung (786) angeordnet
ist und die Kontaktoberfläche (780) in Eingriff
nimmt, um relativer Rotation zwischen der Wir-
belsäulenfixierungsplatte (760) und dem Befes-
tigungselement (762) zu widerstehen.

2. System nach Anspruch 1, wobei die Wirbelsäulenfi-
xierungsplatte (760) das Einsteckkupplungselement
(776) umfasst.

3. System nach Anspruch 1, wobei die Wirbelsäulenfi-
xierungsplatte (760) diagonale Bohrungen (768) um-
fasst.

4. System nach Anspruch 1, wobei das Befestigungs-
element (762) eine zweite Wirbelsäulenfixierungs-
platte (790, 792) ist.

5. System nach Anspruch 1, wobei das Befestigungs-
element (762) ein Wirbelsäulenfixierungsblock (772)
ist.

6. System nach Anspruch 1, wobei die Kontaktoberflä-
che (780) im Wesentlichen abgeflacht ist.

7. System nach Anspruch 1, wobei die Wirbelsäulenfi-
xierungsplatte (760) und das Befestigungselement
(762) in axialer Richtung zu einer gemeinsamen
Längsachse ausgerichtet sind.

8. System nach Anspruch 1, wobei die Wirbelsäulenfi-
xierungsplatte (760) und das Befestigungselement
(762) seitlich zu einer gemeinsamen Längsachse
versetzt sind.

Revendications

1. Système de construction vertébral comprenant :

une plaque de fixation vertébrale (760) ;
un élément de fixation (762) couplé à ladite pla-
que de fixation vertébrale (760) de manière bout
à bout ;
un élément d’accouplement mâle (776) associé
avec l’un de ladite plaque de fixation vertébrale
(760) et dudit élément de fixation (762) ; ledit
élément d’accouplement mâle (776) compre-
nant une surface filetée extérieurement (778)
un corps d’accouplement femelle (782) associé
avec l’autre élément de ladite plaque de fixation
vertébrale (760) et dudit élément de fixation
(762) ; ledit corps d’accouplement femelle (782)
comprenant un premier alésage (784) recevant
ledit élément d’accouplement mâle (776) et
s’engageant par vissage avec ladite surface fi-
letée extérieurement (778) dudit élément d’ac-
couplement mâle (776) de manière à résister au
déplacement axial de ladite plaque de fixation
vertébrale (760) par rapport audit élément de
fixation (762) ; et
caractérisé en ce que l’élément d’accouple-
ment mâle (776) comprend en outre une surface
de contact non filetée (780) le long d’au moins
un de ses côtés et ledit corps d’accouplement
femelle (782) comprend en outre un deuxième
alésage (786) s’étendant au travers dudit corps
d’accouplement (782) transversalement audit
premier alésage (784) et en communication
avec ledit premier alésage (784) ; et le système
comprend en outre un élément d’engagement
(788) disposé dans ledit deuxième alésage
(786) et s’engageant avec ladite surface de con-
tact (780) de manière à résister à la rotation re-
lative entre ladite plaque de fixation vertébrale
(760) et ledit élément de fixation (762).

2. Système selon la revendication 1, dans lequel ladite
plaque de fixation vertébrale (760) comprend ledit
élément d’accouplement mâle (776).

3. Système selon la revendication 1, dans lequel ladite
plaque de fixation vertébrale (760) comprend des
alésages transversaux (768).

4. Système selon la revendication 1, dans lequel ledit
élément de fixation (762) est une deuxième plaque
de fixation vertébrale (790, 792).

5. Système selon la revendication 1, dans lequel ledit
élément de fixation (762) est un bloc de fixation ver-
tébrale (772).

6. Système selon la revendication 1, dans lequel ladite
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surface de contact (780) est essentiellement aplatie.

7. Système selon la revendication 1, dans lequel ladite
plaque de fixation vertébrale (760) et ledit élément
de fixation (762) sont alignés axialement par rapport
à un axe longitudinal commun.

8. Système selon la revendication 1, dans lequel ladite
plaque de fixation vertébrale (760) et ledit élément
de fixation (762) sont décalés latéralement par rap-
port à un axe longitudinal commun.
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